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A Ecological Study of Phytoplankton Community in the Geum River Estuary. Shin, Yoon Keun*
(Department of Environmental Engineering, Sangji University, Wonju 220-702, Korea)

Abstract - After the construction of the Geum River estuary dam, we investigated the ecological property of
phytoplankton community with physicochemical property in 9 stations of Geum River estuary 4 times
seasonally in 2010 about the environmental changes through the change of phytoplankton. Physicochemical
property seems to show eutrophication which developed from the tendency of accruing of the nutrients (those
involved in intermittency of freshwater which flows from the dike and the surrounding cities), caused by the
changing of tidal flow, the decreasing of the inflow of seawater after the construction of the Geum River
estuary dam (dike). A total of 233 species of species composition of phytoplankton emerged, showing a highly
increased result compared to that of the former research. The reason for the increase in number is considered
as a phenomenon resulting from the mix of blackish and freshwater marine speciesin the flow of intermittency
of freshwater discharge. Also, the standing crops of phytoplankton considerably increased compared to when
the dike had not yet been built. Highly affected by the discharge of occasiona freshwater, the diatoms of
blackish water zone dominated in spring and winter, while freshwater species appeared to dominate in summer
and autumn. The species diversity showed over 2.0 except in winter season. After a cluster analysis, the result
showed that the Geum River estuary was influenced by runoff from cities like Gunsan, the sewage which
flows from Gyeongpo River, and the intermittency of freshwater discharge from the Geum River estuary dam.

Key words: phyoplankton, ecological characteristics, freshwater discharge, water quality, dike, Geum River
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g 3 okt 5] 7] d4He v=x ZA st
3 ez HyEy gl (Leeet al., 1999; Yang et
al., 1999; Kim and Kang, 2002; Jeong et al., 2005; Yih
et al., 2005). s}7-5o] 7% o|F F7 4= A
?s:] B:]g}:: 2= z_ﬁ_,] Oﬂ‘@‘_]—)(-] EH tﬁg}oﬂ _46’]— Q;d
#}o] W3} (Choi et al., 1995; Kim et al., 2006) = AJ el A
o] FA% W3ks A glon, pAx A3HE oz
Yelgdoh(Kim, 1998; Yang et al., 1999).
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Fig. 1. Map showing the sampling sites in the Guem River estuary.
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Fig. 2. Seasonal variations of physicochemical characteristics in the Guem River estuary.
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Fig. 3. Seasonal variations of nutrient concentrations in the Guem River estuary.
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Table 3. Number of species of phytoplankton taxa were observed
in the Geum River estuary.

Taxa/ Month April July October December All

Season
Bacillariophyceae 79 76 115 97 167
Chlorophyceae 11 8 13 7 24
Cyanophyceae 5 5 1 1 7
Dinophycese 12 5 6 6 14
Cryptophyceae 1 4 2 2 6
Silicoflagellate 2 2 3 3 5
Euglenophyceae 6 5 3 1 7
Prasinophyceae - 1 - - 1
Unidentified flagellate 2 2 2 2 2
Sum 118 108 145 119 233
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Fig. 4. Seasonal variations of number of phytoplankton species in the Guem River estuary.
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Fig. 5. Seasonal variations of phytoplankton standing crops in the Guem River estuary.
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Fig. 6. Seasonal variations of relative ratio of phytoplankton taxa
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Fig. 7. Spartia and seasonal variations of relative abundance of phytoplankton dominant species in the Geum River estuary.
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Table 4. Index of diversity, richness, evenness and dominance of phytoplankton community.

Month Layer Index / Station 1 2 3 4 5 6 7 8 9 Average
Diversity 293 2.76 279 3.01 258 225 222 273 114 2.49
Surface Richness 3.73 4.39 4.86 5.00 3.87 220 241 360 244 3.61
Evenness 0.89 0.78 0.76 0.81 0.78 088 0.87 090 040 0.78
April Dominance 0.29 041 041 0.28 0.40 041 044 031 081 0.42
ri
P Diversity 255 2.58 2.69 272 2.66 286 320 245 231 2.67
Bottom Richness 4.40 3.55 3.49 4.35 3.90 433 499 255  3.05 3.84
Evenness 0.73 0.79 0.85 0.81 0.80 083 0.92 093 0.78 0.83
Dominance 0.44 0.42 0.33 0.39 0.37 035 018 030 0.50 0.36
Diversity 150 1.52 1.89 1.94 1.67 190 1.39 142 116 1.60
Surface Richness 1.64 2.69 2.80 2.35 2.00 240 183 189 177 215
Evenness 0.58 0.52 0.61 0.74 0.63 068 051 057 045 0.59
2l Dominance 0.70 0.73 0.62 0.58 0.67 064 0.82 071  0.80 0.70
u
Y Diversity 2.20 239 232 207 2.40 254 280 225 258 2.39
Bottom Richness 4.05 3.73 397 2.99 3.83 311 384 351 374 3.64
Evenness 0.60 0.69 0.65 0.64 0.69 091 088 075 0.86 0.74
Dominance 0.58 0.42 0.51 0.56 0.45 034 031 051 037 0.45
Diversity 1.78 177 2.01 2.00 0.88 19 131 262 147 1.76
Surface Richness 2.73 3.16 5.45 329 2.69 355 273 463 422 3.61
Evenness 0.60 0.57 054 0.62 0.28 060 043 076 042 0.54
Octob Dominance 0.67 0.72 0.69 0.61 0.94 059 083 041 0.80 0.70
ctober
Diversity 227 227 2381 2.56 277 284 273 275 268 2.63
Bottom Richness 3.88 4.83 4.61 5.03 5.83 563 525 567 483 5.06
Evenness 0.66 0.64 0.76 0.69 0.76 078 0.75 076  0.74 0.73
Dominance 0.49 0.57 0.33 0.48 0.41 034 042 039 038 0.42
Diversity 0.44 0.52 0.62 115 1.19 118 137 155 136 1.04
Surface Richness 1.26 253 3.39 397 2.84 353 324 352 417 3.16
Evenness 0.18 0.17 0.18 0.33 0.37 035 042 047 039 0.32
Dominance 0.95 0.93 0.93 0.85 0.80 083 0.79 0.77  0.80 0.85
December —
Diversity 121 1.39 0.93 154 1.70 182 223 215 162 1.62
Bottom Richness 337 4.35 3.10 4.67 351 364 443 465 382 3.95
Evenness 0.36 0.38 0.28 0.42 0.51 054 063 0.60 047 0.47
Dominance 0.81 0.77 0.87 0.77 0.69 062 050 055 0.75 0.70
A4 249, Aol ME 2672 ¢ 2589 #3571 chHFH R HFAM GEASE 104, A M
23ttt 20109 7Y SHAIRAPIA FRAd AeE 1.622 I 1.339] x5 7|=3}9it} (Table 4). 2010
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Fig. 8. Dendrogram of cluster analysis of phytoplankton community in the Geum River Estuary.
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